INTRODUCTION
Tooth extraction causes transitory bacteremia, which was first described by Okell and Elliott in 1935 . [1] Historically, several different authors have been pursuing the subject of bacteremia following open extraction. [2] [3] [4] Chlorhexidine mouthwashes have a pronounced antimicrobial effect on salivary microflora [5, 6] and supragingival plaque [7] , as suggested by evidences in the literature. Therefore, the notion exists, that such mouthwashes can be used prior to oral surgical procedures in order to reduce the number of bacteria in the mouth, and hencethe number of bacteria, which enter the circulation. However, scientific evidences on the effect of chlorhexidinethe most thoroughly studied antiseptic for prevention of bacteremia after dental proceduresare conflicting. [8] [9] [10] Aim of the present study is to investigate the effect of preoperative rinsing with 0.2% chlorhexidine digluconate on the bacteremia following open extraction of tooth.
Materials and methods: 58 subjects of the study were equally divided in two study groupsfirst Abstract:
The bacteremia following open dental extraction has been studied by a number of authors.
Aim: The present study is to investigate the effect of preoperative rinsing with 0.2% chlorhexidine digluconate on the bacteremia following open extraction of tooth.
Materials and Methods:
This research focused on evidence of bacteremia among 58 individuals, divided equally in two study groupswithout preoperative rinsing (first group) and with preoperative rinsing (second group) with Parodontax Extra (GlaxoSmithKline, Great Britain), followed by closed extraction. Aerobic and anaerobic hem cultures (Bact/ALERT, BioMerieux, Inc., Durham, N.C.) were used to establish the bacteremia, while blood samples were obtained preoperatively, 30 seconds after and 15 minutes after the extraction was completed. All subjects were initially clinically evaluated in correspondence with Oral Health Assessment Tool (OHAT) for dental screening.
Results: Preoperative bacteremia was established in 2 (3.4%) patients -one from each study group. At the 30 th second after the extraction was done bacteremia was established in 3 (5.2%) patients from the first and in 2 (3.4%) patients from the second group. At the 15 th minute mark bacteremia was found in one (1.7%) patient from the first group. We failed to identify any statistically significant difference between the occurrence of bacteremia among subjects from both groups 30 seconds (p=0.647), as well as 15 minutes (p=0.322) after the extraction was completed. The initial preoperative condition of the oral cavity cannot be considered as a factor that may influence the postoperative bacteremia 30 seconds after extraction (p=0.219), however it affects the preoperative (p=0.001) and postoperative bacteremia 15 minutes after extraction (p<0.0001).
Conclusions:
Preoperative rinsing with 0.2% chlorhexidine digluconate does not appear to offer any statistically significant reduction of the occurrence of postextraction bacteremia following open dental extraction.
group did not rinse with 0.2% chlorhexidine digluconate preoperatively and the second group did. Inclusion criteria were (1) clinically healthy patient; (2) open extraction of a single tooth was necessary. Exclusion criteria were: lack of consent, multiple extraction, pharmaceutically controlled chronic conditions, use of antibiotics in the last 6 months, acute oral inflammation, tumors and malignancies, compromised immune system, diabetes mellitus, pregnancy, history of/upcoming radiotherapy to the head and neck region. All patients received initial preoperative clinical examination according to Oral Health Assessment Tool (OHAT) for dental screening (a modification to the Kayser-Jones [11] Immediately before surgery subjects in the second group rinsed their mouth two times with 10ml 0.2% chlorhexidine digluconate (Parodontax Extra, GlaxoSmithKline, Great Britain) for one minute each. The solution was given in two single-use chemically clean plastic cups. Patients did not rinse with water after that. Open tooth extraction was carried out in the following order: (1) field block or nerve block anesthesia; (2) traditional preparation and elevation of muco-periosteal flap; Several aerobic and anaerobic hemocultures, incubated in an automated system, were utilized for research of bacteriemia (Bact/ALERT, BioMerieux, Inc., Durham, N.C.). The site of venipuncture was disinfected with ethanol, followed by iodine solution. 5ml of venous blood for each hemoculture (aerobic and anaerobic) was collected from the cubital vein. Then another sterile needle was used to aseptically transfer the material from the syringe into the container which was timely brought to the microbiology laboratory.Three samples of paired hemocultures for aerobic and anaerobic bacteria were acquired accordingly: (1) preoperatively, prior to any manipulations in the mouth; (2) 30 seconds after the extraction was completed; (3) 15 minutes after the extraction was completed. The hemocultures were incubated in BactALERT 3D 60 (BioMerieux, Inc., Durham, N.C.) for 6 days. Positive hemocultures were transferred in solid and liquid nutrient mediums and prepared by Gram stain. Identification of the isolated strains was conducted according to the standard methods9 or automaticallyusing Vitek 2 (BioMerieux,
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Inc., Durham, N.C.). Some positive hemocultures that showed no bacteria through Gram staining were automatically subcultuvated up to 6 days and were deemed false-positive if no bacterial growth was evident. Hemocultures that were not marked by the device were subjected to routine incubation and transferred to solid nutrient mediums. Evident growth marked them as false-negative, whereas true-negative hemocultures showed no growth whatsoever. This study received funding in Project №НО-09/ 2018 of Medical university of Plovdiv.
RESULTS
40 out of all participants in the trial were females, and 18 were males. Female/male ratio in the first group was 2.63:1 and in the second it was 1.9:1. Average age of the patients in the first group was 26.24 (standard deviation of 1.65) and in the second it was 26.34 (standard deviation of 1.82). We did not establish any statistically significant relation between the age of both groups (p=0.967). 56 of the extracted 58 single teeth were mandibular third molars. Preoperative bacteremia was confirmed in 2 (3.4%) patientsone in each group. At the 30 th second after extraction bacteremia was found in 3 (5.2%) subjects from the first group and in 2 (3.4%) from the second one.
Samples at the 15 th minute after the extraction revealed a single case of bacteremia (1.7%) in the first group. We failed to recognize any statistically significant difference in occurrence of bacteremia between subjects in both groups at 30 th second mark (p=0.647), as well as at 15 th minute mark (p=0.322) after the extraction was completed. Most common findings in patients from the first group were Streptococcus viridians and Actinomycesviscosus (33.33%of the positive aerobic and 50% of the positive anaerobic hemocultures). We also established that Coagulase negative Staphylococcus was present in all three positive hemocultures from the second group. Its facultative anaerobic nature allows it to benefit from both respiration and fermentative metabolism, which is why it may be found in both aerobic and anaerobic hemocultures. Register of the cultivated bacteria is presented in table 2. We studied the relation between preoperative condition of the mouth and the occurrence of bacteremia. Our findings revealed that higher values in the initial screening of the oral status correspond to higher probability of bacteremia preoperatively (p=0.001) and 15 minutes after the extraction (p<0.0001). However, preoperative oral status is not a factor that can affect the bacteremia at the 30 th second after the extraction (p=0.219). More specifically, the preoperative status of the gingiva demonstrated its relation to preoperative bacteremia (p=0.001) and post extraction bacteremia at 15 th minute mark (p<0.0001), but did not affect the bacteremia at the 30 th second mark (p=0.105). Further analysis determined that the level of oral hygiene does not appear to influence the occurrence of bacteremia preoperatively (p=0.017), as well as postoperativelyat the 30 th second mark (p=0.075), at 15 th minute mark (p=0.147).
DISCUSSION
Our findings suggest that preoperative rinsing with 0.2% chlorhexidine digluconate does not affect the bacteremia following open extraction of teeth. Similar results are published number of other authors. Tuna et al. [9] compared the bacteremia following extraction of impacted third molars in patients who rinsed preoperatively with 0.2% chlorhexidine digluconate or saline. The reported occurrence of bacteremia in both groups was 33% and 50% respectively, which cannot be considered as statistically significant difference. Similar results are also published by Lockhart [14] , who stated that preoperative rinsing with 0.2% chlorhexidine digluconate did not substantially reduce the occurrence of bacteremia, evident at 1 st and 3 rd minute after single tooth extraction. Duvall et al. [10] compared the effect of preoperative rinsing with 0.12% chlorhexidine, antibiotic and placebo on bacteremia after removal of third molars and reported no statistically significant difference between the study groups. In contrast, Tomas et al. 15 showed that preoperative rinsing with 0.2% chlorhexidine dramatically reduced the occurrence of bacteremia at the 30 th second mark after multiple extraction. Managuttiet al. 16 studied the effect of 0.2% chlorhexidine rinse on bacteremia following removal of third mandibular molar in 10 subjects in comparison with sterile water and 5% povidone iodine. They reported bacteremia in 40% of the patients who used chlorhexidine, 20% of the patients who rinsed with povidone iodine and 60% of the control subjects.
CONCLUSION
